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METHOD AND APPARATUS FOR TRANSMITTING DATA 



WITHOUT ESTABLISHING A CALL PATH 
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Field of the Invention 



The present invention relates generally to 
communication systems, and more particularly to a method 
and apparatus for accessing customer premises equipment 
10 without establishing a call path. 



customer premises equipment (CPE) entails accessing the 
CPE by suppressing the normal alerting signal to the 
customer so that the customer is not induced to try to 
answer the call. Typically, normal terminating features 

20 for the customer, such as call forwarding and call 
waiting, are bypassed for this suppressed ringing 
connection. The suppressed ringing connection typically 
uses frequency shift keying (FSK) or tone signals to 
perform an alerting function for the analog or digital 

25 customer premises equipment with which it may communicate 
in either the off -hook or on-hook mode. Communication 
can be initiated by a server, or the CPE can respond to 
the server. The communication takes place without 
disturbing the customer or being affected by customer 

30 features, over the same loop that is used for customer 
telephone conversations . 

Trunks are preferably special purpose trunks, such 
as utility telemetry trunks, which are capable of 
establishing suppressed ringing connections over the 
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S. Garland 45- 81 



public switched telephone network with a CPE. Trunks are 
useful for digital or analog communication. 

After determining how many lines are available for a 
connection, the server initiates a suppressed ringing 
5 connection to the additional lines. Preferably, a no 
ring access is made to a CPE regardless of the features 
assigned to the line. For example, a connection is made 
to the user's line in spite of call forwarding features, 
call blocking features, or vacation service. The 

10 suppressed ringing connection is preferably indicated to 
the telephone network implicitly based on the trunk 
employed by the server to place the call, or alternately 
based on an indication made during call set up. To 
initiate the calls over a special trunk for suppressed 

15 ringing, the server goes off -hook and seizes the 

suppressed ringing trunk and outpulses the required set- 
up data, including a destination number and optional 
billing number. If the user's line is not busy, a 
connection is cut through. Once the server receives 

20 acknowledgement from the switch that the connection is 
cut through, the customer premises equipment is alerted, 
for example by a frequency shift keying data stream, a 
single or dual tone, or other alerting method. 

In current suppressed ringing connections, a call 

25 path is set up and maintained between the server and the 
CPE. This consumes switch resources, while only using 
the actual customer line for short periods of time. 
There is a need to minimize switch resources when a 
telemetry call is placed to a CPE. 

30 Therefore, a need exists for a method and apparatus 

that is able to communicate information with customer 
premises equipment without alerting the user, without 
setting up a call path to the customer premises 
equipment, and that is not affected by features of the 

35 line to which customer premises equipment is connected. 
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Summary of the Invention 

The present invention provides an expanded data 
communications transport service that allows a variety of 
new data or voice services using the functionality of the 
existing basic suppressed ringing data call setup. These 
new data services are delivered using non-call path 
associated data communications capabilities. As used 
herein, the term call path refers to a circuit switched 
call associated path. In the preferred embodiment, an 
application server sends a predefined short burst of 
fixed data to the switch. The switch then determines a 
message associated with this predefined short burst of 
data, and sends this associated message to the CPE. In 
this embodiment, the message is generated by the switch 
based upon a predetermined message or identifier sent 
from the application server. The application server 
could also send a code that is translated by the CPE, 
using a table look up methodology. 

In the alternate embodiment, the application server 
generates a message and sends the message to the switch. 
The switch then forwards this message to the CPE without 
establishing a call path. In this embodiment, the 
application server sends a short block of data, which may 
include an alert sequence, to the switch. The switch 
then transmits this message to the CPE. Upon receipt, 
the switch may provide error correction before forwarding 
the message, such as out of range, unrecognized data, 
data exceeding the character limits, or other types of 
errors . 

The system configuration of the present invention is 
preferably a switch comprising a "5ESS" , n 7R/E", and U 1A 
ESS" data communications platform available from "LUCENT 
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TECHNOLOGIES", Murray Hill, New Jersey. The switch 
allows a service provider, using normal switch 
functionality, to obtain a no-ring connection to a CPE 
regardless of the features that have been assigned to the 
CPE. For example, a connection is made to the CPE if the 
end user has invoked call forwarding, call blocking, has 
been disconnected for non payment, or has invoked 
vacation service. Communications to the CPE is provided 
when the CPE presents line appearance to the switch, such 
as when the CPE is serviced through normal loops or loops 
containing integrated, remote, or concentrated Digital 
Loop Carrier (DLC) equipment. Multiple applications may 
use the basic suppressed ringing transport capability. 

The present invention thereby provides a mechanism 
for sending data from an application server to a CPE 
without setting up a call path between the server and the 
CPE, and without being effected by the features of the 
line associated with the CPE. The present invention 
thereby provides for faster communication with a CPE 
while utilizing fewer system resources, since a call path 
is not established for the communication. 



FIG. 1 depicts a communication system that includes 
an application server, a switch and customer premises 
equipment (CPE) in accordance with the preferred 
embodiment of the present invention. 

FIG. 2 depicts the switch of FIG. 1 in accordance 
with the preferred embodiment of the present invention. 

FIG. 3 depicts a ladder diagram of a method for 
sending a server- specif ied message to the CPE without 
setting up a call path between the application server and 
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the CPE in accordance with the preferred embodiment of 
the present invention. 

FIG. 4 depicts a ladder diagram of a method for 
sending a server- specif ied message to the CPE without 
setting up a call path between the application server and 
the CPE in accordance with the alternate embodiment of 
the present invention. 



FIG. 1 depicts a communication system 100 that 
includes an application server 101, a switch 103, and 
customer premises equipment (CPE) 105 in accordance with 
the preferred embodiment of the present invention. 
Communication system 100 is effective in sending 
predetermined messages to CPE 105 without setting up an 
end-to-end call path between application server 101 and 
CPE 105. 

Communication system 100 includes application server 
101 directly connected to switch 103. Application server 
101 is preferably connected to a plurality of switches, 
although only one is shown in FIG. 1 for clarity. 
Application server 101 initiates, through direct trunking 
or CCS7, a communication with CPE 105 that does not ring 
CPE 105, is not affected by the features of the line to 
which CPE 105 is connected and does not require a call 
path to be set up between application server 101 and CPE 
105. Communication system 100 may include a server 
termination switch and a customer termination switch. 

In the preferred embodiment as depicted in FIG. 1, 
switch 103 comprises both server termination switch and 
customer termination switch. In this embodiment, 
application server 101 and CPE 105 are directly coupled 
to switch 103 via trunks 109 and line 119. Alternately, 
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application server 101 can be connected to switch 103 via 
lines, and CPE 105 can be connected to switch 103 via 
subscriber lines. In the embodiment depicted in FIG. 1, 
connections between application server 101 and CPE 105 
are made directly by a single telecommunications switch 
103 . 

Application server 101 preferably comprises a 
computer. Application server 101 is preferably connected 
to the switches using connection 109. Connection 109 is 
preferably a Tl connection, but can alternately be a 
fractional Tl connection, an El connection, analog 
trunks, or other digital facilities. In the preferred 
embodiment, an expanded suppressed ringing trunk protocol 
is used on the trunk facility to present the destination 
telephone number and other parameters to switch 103. In 
an alternate embodiment, a modified BRI/PRI protocol 
element is used on the trunk facility to convey the 
required information. In the preferred embodiment of the 
present invention, the non-call path associated call is 
of short duration and no server or end user actions are 
specified to stop the transmission of data to CPE 105. 
The end user of the CPE preferably maintains precedence 
over the line, so should there be a conflict on using the 
line, the CPE should prevail. 

Switch 103 is effective in receiving a request from 
application server 101. Switch 103 is a 
telecommunications switch that terminates lines to 
subscribers and couples those lines to the public 
switched telephone network. Switch 103 is preferably a 
"5Ess" switch available from "LUCENT TECHNOLOGIES", 
Murray Hill, New Jersey. 

In the preferred embodiment, switch 103 sends, based 
upon the server request, a predetermined message to CPE 
105 without setting up an end-to-end call path between 
CPE 105 and application server 101. In the alternate 
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embodiment, switch 103 forwards the server request to CPE 
105. In either embodiment, the message sent from switch 
103 to CPE 105 is not affected by features assigned to 
the line associated with CPE 105. Switch 103 also is 
5 effective in receiving a return message from CPE 105 

without setting up a call path between application server 
101, switch 103, and CPE 105. Switch 103 sends a status 
message based upon the return message to application 
server 101. Switch 103 is described in more detail in 
10 FIG. 2 below. 

CPE 105 is preferably located at a customer's 
premises, and in the preferred embodiment comprises a 
telephone. CPE 105 can alternately comprise a modem, a 
p ■ computer, a data communications terminal, or any data 

15 communications equipment available at a customer 
premises . 



FIG. 2 depicts switch 103 of FIG. 1 in accordance 
with the preferred embodiment of the present invention. 

20 Switch 103 preferably comprises an input port 201, a 
processor 203, an output port 205, CPE port 207, and 
acknowledgement port 2 09. 

Input port 201 is effective in receiving a request 
from an application server. In the preferred embodiment, 

25 the request is a message that is interpreted by processor 
203. Processor 203 sends a message to the CPE based upon 
this message received from the application server. In an 
alternate embodiment of the present invention, the 
message received from the application server is forwarded 

30 to the CPE via output port 2 05 without being interpreted 
by processor 2 03. 

Processor 203 is effective in determining the type 
of message based upon the request received from the 
application server. In the preferred embodiment, 

35 processor 2 03 receives a predefined short burst of fixed 
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data from the application server. Processor 203 
determines a message associated with this predefined 
short burst of data and translates and sends this 
associated message to CPE 105 over output port 205. In 
this preferred embodiment, the message is generated by 
switch 103 based upon a predetermined message sent from 
application server 101. Alternately, switch 103 can 
forward the message to CPE 105, and CPE 105 can translat 
the message. 

In the alternate embodiment, application server 101 
generates a message and sends the message to switch 103. 
The message is received at switch 103 at input port 201. 
Switch 103 forwards this message to CPE 105. In this 
alternate embodiment, application server 101 sends a 
short block of data, which may include an alert sequence 
to switch 103, which is received at input port 201. 
Switch 103 then transmits this message to CPE 105. In 
this embodiment, the message is forwarded to CPE 105 
without setting up an end-to-end call path between 
application server 101 and CPE 105 through switch 103. 

Output port 205 is effective in sending, responsive 
to the type of request, a predetermined message to a CPE 
coupled to switch 103 through a network. The 
predetermined message is sent to the CPE without setting 
up an end-to-end call path. As used herein, the term 
end-to-end call path refers to a call path between the 
application server, the switch and the CPE. 
Additionally, the predetermined message is not affected 
by features switch 103 has assigned to the line of the 
CPE. Output port 205 is effective in sending a message 
utilizing suppressed ringing capabilities to CPE 105. 

CPE port 207 is effective in receiving a return 
message from CPE 105 without setting up a call path 
between application server 101 and CPE 105. 
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Acknowledgement port 209 is effective in sending a 
status message from switch 103 to application server 101. 
The status message is based upon the return message. 

Output port 2 05 and CPE port 2 07 can be located in 
the same physical device. Similarly, input port 2 01 and 
acknowledgement port 2 09 can be located in the same 
physical device. 

FIG. 3 depicts a ladder diagram 3 00 of a method for 
sending a server-specified message to CPE 105 without 
setting up a call path between application server 101 and 
CPE 105 in accordance with the preferred embodiment of 
the present invention. Ladder diagram 300 includes 
application server 101, switch 103, and CPE 105. In this 
embodiment, application server 101 sends a request to 
switch 103, which sends a message to CPE 105 based upon 
the request received from application server 101. 

Application server 101 sends a request 301 to switch 
103. Request 301 preferably is included in a set of 
predetermined messages, such that switch 103 can 
determine a message associated with request 301 to send 
to CPE 105. 

Message 301 is preferably a message that includes a 
command code and a data portion. The command code 
preferably comprises a predefined sequence that the 
application server, switch, and CPE recognize. For 
example, the command code can be "01", which represents a 
storm warning for a particular geographic region. The 
data portion can include a directory number, a list of 
directory numbers, or a code that represents a predefined 
list of directory numbers. With the above example, the 
data portion can be a code that represents the directory 
phone numbers of all lines that are located within a 
geographic region, such as a county. In this example, 
upon determining that a storm is approaching, the 
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application server sends a message to the switch. The 
message includes a "storm code" and a county code. The 
storm code, such as 01, indicates to the switch that a 
particular message should be sent to the specified users. 
5 The specified users are identified by the county code, 
which is in the data portion of the message. Switch 103 
then determines all lines of houses or businesses that 
are located within the specified county. Switch 103 then 
sends the predefined storm warning messages to all of the 
10 lines within the county. 

The present invention provides enhanced 
functionality in such a scenario in multiple ways. 
First, because an end-to-end call path is not set up 
p between application server 101 and CPE 105, system 

% : 15 resources are not utilized. Because of this, the 

jc throughput for emergency messages is effectively 



increased. Further, the message is sent to CPEs attached 
to the lines regardless of the features of the CPE. For 
example, even if CPE 105 has initiated call forwarding, 

20 the emergency message will still be sent to CPE 105. If 
service has been discontinued, the emergency message will 
be sent to CPE 105, if the loop facilities are in place. 
Further, if the phone is off-hook or in any other way not 
operational for receiving a telephone call, the emergency 

25 message can still be received by CPE 105. If alerting is 
outside of the voice band, the end user will not hear the 
alert message or data. 

Switch 103 sends, based upon request 301, a 
predetermined server-specified message 303 to CPE 105 

30 without setting up a call path between application server 
101 and CPE 105. This is preferably accomplished by 
bridging onto the existing call, by opening an analog 
path to send predetermined server-specified message 303 
to CPE 105. CPE 105 is not rung and delivery of 

35 predetermined message 3 03 is not affected by the features 
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of CPE 105. As an example, if CPE 105 has invoked call 
forwarding, this message will not be forwarded to the 
assigned device to which other calls are forwarded, but 
will be delivered to CPE 105. 
5 CPE 105 sends a return message 305 to switch 103 

without setting up a call path between application server 
101 and CPE 105. Return message 305 is an 
acknowledgement, a reset message, a data message, or the 
like, and indicates whether the message was received by 
10 CPE 105. 

Switch 103 sends a status message 3 07 based upon 
return message 305 to application server 101 without 
setting up a call path between application server 101 and 
CPE 105. Status message 307 conveys the status of the 
15 message delivery to CPE 105. 
45 The present invention thereby provides suppressed 

ringing functionality without requiring a suppressed 
iy ringing connection. Data delivery is possible regardless 

of the status of the CPE, as long as the CPE is capable 
p 20 of receiving the message. Data can be sent and received 

to the CPE when the line associated with the CPE is 
turned off, when call forwarding has been activated, or 
when vacation service has been activated. The present 
invention accomplished this with reduced call setup time 
25 and with fewer system resources necessary to transmit and 
receive the data. 

FIG. 4 depicts a ladder diagram 400 of a method for 
sending a server-specified message to CPE 105 without 
30 setting up a call path between application server 101 and 
CPE 105 in accordance with the alternate embodiment of 
the present invention. Ladder diagram 4 00 includes 
application server 101, switch 103, and CPE 105. In this 
embodiment, application server 101 sends a message to 
35 switch 103, which forwards the message to CPE 105. 
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Application server 101 sends a message 401 to switch 
103. Application server 101 can send this message to 
switch 103 by utilizing one of the four predefined alert 
techniques: Tones, FSK, Ringing, or No Alert. The alert 
could be a no alert message, a single tone message, a 
dual tone message, a sequence of tones, FSK modulation 
(such as TR30 on-hook, off-hook) , regular ringing, 
distinctive ringing, or Ping Pong (sending ping, stopping 
ping, and reporting failure) . 

Switch 103 forwards message 403 to CPE 105 without 
setting up a call path between application server 101 and 
CPE 105. This is preferably accomplished by opening an 
analog path to send the predetermined server- specif ied 
message to CPE 105. CPE 105 is not rung and message 403 
is not affected by the features of CPE 105. As an 
example, if CPE 105 has invoked the call blocking 
feature, the message will still be delivered to CPE 105. 

For example, switch 103 can transmit to CPE 105 10 
bytes of FSK data. Alternately, switch 103 can play to 
CPE 105 a tone sequence in Dual -Tone Multi -Frequency 
(DTMF) or other non alert tones or perform an interaction 
with CPE 105, such as repetitive functions such as ping 
pong tones between switch 103 and CPE 105 or call back a 
predefined directory number. 

CPE 105 preferably sends a return message 405 to 
switch 103 without setting up a call path between 
application server 101 and CPE 105. Return message 405 
can be a predefined CPE response, such as accepting a 
tone or short FSK response from the CPE, or a predefined 
disposition of CPE Response, such as sending the CPE 
response to the application server or other specified 
directory number. 

Switch 103 sends a status message 4 07 based upon the 
return message to application server 101 without setting 
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up a call path between application server 101 and CPE 
105. 

In this manner, the alternate embodiment of the 
present invention provides fast transmission to multiple 
5 CPEs in minimal time and with minimal switch traffic. By 
forwarding messages from an application server to a CPE, 
greater flexibility in messaging is achieved, while 
utilizing a relatively small amount of system resources. 

10 The present invention provides a non-call path 

associated data communications capability to the existing 
suppressed ringing platform. The expanded functionality 
is preferably provided through additional fields in the 

P Intelligent Pathway trunk protocol or a new parameter 

^ 15 block in BRI/PRI. 

h In the preferred embodiment of the present 

™ invention, the application server sends a request to the 

hj switch. Processing is performed and the alert, command, 

"~ 4 or data is output in fixed, predefined format toward a 

O 20 CPE. The switch assumes that the on hook CPE is capable 

of receiving whatever message is sent to it. The CPE may 
J3 respond, and the switch can either pass the response to 

y the application server or accept the response at the 

switch. 

25 In the alternate embodiment of the present 

invention, the application server sends a block of data 
to the switch. The data is not acted upon by the switch 
but is output to the CPE as received. As in the 
preferred embodiment, the switch assumes that the on hook 

30 CPE is capable of receiving whatever message is sent to 
it. The CPE may respond to the message, and the response 
is preferably passed back to the application server. No 
response may indicate the lack of data delivery. In this 
case, the application server is notified that no response 

35 was received by the switch. 
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Utilizing the present invention provides the 
capability of transmitting a message or command to a CPE 
device in a much more rapid time frame than by utilizing 
a call associated communications path. Additionally, 
fewer system resources are utilized, since less telephone 
and switch capacity is used during the communications. 

The data payload delivery occurs without the CPE 
device end user being present, without the CPE device 
being rung by the switch, by connecting to the CPE device 
even when the phone line has been forwarded, disconnected 
for non-payment, or assigned any other service 
redirecting features, and without a call path being 
established between the application server, the switch, 
and the CPE. 

Examples of applications that can be performed 
utilizing the present invention include lighting an 
indicator on the CPE as an indicator, such as that a 
voice message, FAX message, or email message is waiting, 
sending short data messages to a CPE, issuing commands to 
the CPE, such as requests for a callback or a check on 
the status of a user of the CPE, and distinctive line 
ringing of the CPE. 

While this invention has been described in terms of 
certain examples thereof, it is not intended that it be 
limited to the above description, but rather only to the 
extent set forth in the claims that follow. 

The embodiment of this invention in which an 
exclusive property or privilege is claimed are defined as 
follows. We claim: 




